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NAATAYNREP  
 
: awhab nakataynem ayas ini nagneD  
.1   kutnu nakujaid hanrep muleb nad ilsa halada ini ispirks apureb ayas silut ayraK
 ,siset ,anajras( nupapa kimedaka raleg naktapadnem  ,)ayniagabes nad ,isatresid
geN malsI satisrevinU id kiab e  id nupuam uaiR misaK firayS natluS ir
  .aynnial iggnit naurugrep  
.2   ilaucek ,nial kahip nautnab apnat ,iridnes ayas nasilut inrum ini silut ayraK
ut ayrak isakilbup kah nad gnibmibmep nesod mit nahara  adap ada ini haimli sil
 .2 gnibmibmep nad 1 gnibmibmep ,silunep  
.3   uata silutid halet gnay tapadnep uata ayrak tapadret kadit ini silut ayrak malaD
 nakmutnacid salej nagned silutret araces ilaucek ,nial gnaro nakisakilbupid
 nagned haksan malad nauca iagabes  ayngnaragnep numan naktubesid  nad
 .akatsup ratfad malad alup nakmutnacid  
.4   irah naidumekid alibapa nad aynhuggnuses nagned taub ayas ini naataynreP
 ayas akam ,ini naataynrep malad naranebkaditek nad nagnapmiynep tapadret
eb kimedaka isknas amirenem aidesreb  halet gnay raleg natubacnep apur
 amron nagned iauses aynnial isknas atres ,ini silut ayrak anerak helorepid
 .aisenodnI kilbupeR aragen nad iggnit naurugrepid ukalreb gnay mukuh  
 
 ,urabnakeP    rebmeseD  9102  
 naataynrep taubmem gnaY  
 
 itawanaR ikiP nagnaidnaP   
30228311 875  
  
NAHABMESREP  
 
 
 gnay apais adapek )anugreb gnay umli( hamkih ukirebmem aiD“
ikadnehekid - .ayN  
 halet ai aynhuggnuses uti hamkih tapadnem gnay apais gnaraB
 tapadnem  
 natagnirep amirenem gnay haladait nad ,kaynab gnay nakijabek  
gnaro naknialem - ”lakareb gnay gnaro  
lA .SQ( - )962 :haraqaB  
 
gnaro nakiggninem naka HALLA“ -  umaratnaid namireb gnay gnaro
gnaro nad - ”tajared aparebeb nauhategnep umli irebid gnay gnaro  
lA .SQ( - ajuM )11 :halad  
 
 taubreb naka gnay nagnat ,huaj hibel nalajreb naka gnay ikak ...“
 naka gnay rehel ,amal hibel patenem naka gnay atam ,kaynab hibel
 hibel ilak ubires gnay daket nasipal  ,sata ek tahilem gnires hibel
l ajrekeb naka gnay itah nad ,ajab irad sarek  tulum atres ,sarek hibe
 ”..a’odreb ulales naka gnay - mc5  
 
nimala’liborihalliludmahlA  
iapaguk halet atic utas ,hadus iasu hakgnal haubeS  
nanalajrep irad rihka nakub uti ...numaN  
nagnaujrep utas irad lawa naknialeM  
 pudih aynsinam numan ,tareb asaret ikseM ,asaret naka urtsuj  
  nakulremem surah iksem kiab naged iulalret aynaumes alibapa
nanabrognep  
 
 ,ini kititid iapmas uka ,yllaniF  
,bbaR ay ukadap nakhaidah uakgnE gnay nalisahrebek kicrepeS  
itneh kaT - ,bbaR ay uM adap rukuys pacugnem uka aynitneh  
walahS atreS  WAS hallulusoR adnigaB adapek malaS nad ta  
.ailum gnay tabahas arap nad  
 ukigab lama idajnem ini lignum ayrak haubes agomeS  
atnicret ukagraulek igab naggnabek idajnem nad  
,ini licek ayrak nakhabmesrepuK  
saitnanes gnay ,pudih ayahac kutnU  ada a  
s us uka taa .akud nupuam ak  
  
HISAK AMIRET NAPACU  
nep rukuys ijuP ala’aT aw uhanahbuS hallA taridahek nakpacu silu   gnay
ainurak nad tamhar nakirebmem halet -  nakiaseleynem tapad silunep aggnihes ,ayN
“ luduj nagned ini ispirks  lawA natibibmeP padahret rahcoiB sisoD huragneP
tubmaG hanaT adap tiwaS apaleK  ”  helorpmem kutnu tarays utas halas iagabes
eP anajraS saleg  nainatr  malsI satisrevinU nakanreteP nad nainatreP satlukaF id
.uaiR misaK firayS natluS iregeN  
  naka aynhunepes iradaynem silunep ini ispirks nasilunep malaD
agnarukek n  ,nautnab takreb numan ,ikilim silunep gnay nasatabretek nad
 iagabreb irad kujnutep ,nagnibmib  kahip  .nakiaselesid tapad ini ispirks  uti kutnU
:adapek hisak amiret naubir nakpacugnem silunep  
.1  yA  adnaha nagnaidnaP normI   nad atnicret adnubI  nubraM ytteT  atres ,
kakak  gnayasret   ,E.S ,nagnaidnaP itnaisuS ivrE  nomaR iaziF atnicret kidA
nagnaidnaP  keneN ,  agraulek hurules nad rageriS amhaR itiS .mlA kiabret
 ayas raseb  iretam nad lirom nautnab nakirebmem kaynab halet gnay
ilukrep amales a gnusgnalreb nah  .ini taas aggnih  
.2  paB .hP .cS .M ,.tP.S ,nawrE idE ka  nad nainatreP satlukaF nakeD ukales D
srevinU nakanreteP uaiR misaK firayS natluS iregeN malsI sati . 
.3  .rD kapaB  amatarpalsaT nawrI cS.M ,  I nakeD likaW ukales   sugilakes
I gnibmibmep  P.M ,.tP.S ,aniledA inairT .rD ubI , s  II nakeD likaW ukale
 .rD kapab nad cS.rgA.M ,.tP.S ,ilA idaysrA   III nakeD likaW ukales
 satlukaF  firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP
.uaiR misaK  
.4  B .M ,maZ nashkI airkuyS .rD kapa S  i  auteK ukales  idutS margorP
 igolonketorgA .nakanreteP nad nainatreP satlukaF  
.5  dumhaM ramsuY kapaB S.M ,.P.S , i I gnibmibmep ukales I  halet gnay
 atres nakusam ,nahara nakirebmem nad aganet ,utkaw nakgnaulem kaynab
.ini ispirks nakiaseleynem tapad silunep aggnihes isavitom  
.6  ,nafrI damahkoM .rI kapaB  cS.M  I ijugnep ukales   irdnehkaB kapaB nad
cS.M ,.P.S ,nafloS nad kitirk sata hisak amiret ,   kutnu nakirebid gnay naras
.ini ispirks naanrupmesek  
  
.7  ruleS A sativiC nad nawayrak ,nesoD hu  nad nainatreP satlukaF kimedak
 halet gnay uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP
gnay nad nahilukrep sativitka itukignem malad silunep utnabmem   ulales
.kiab nagned isartsinimda lah malad gnukudnem nad inayalem  
.8  namet tauB -  ,ekirdnA ykciD“ 3102 natakgna B lakol nagnaujrepes namet
nA itkO ,oytsarP ikiD sirtaF ,ifnA araH ,ansuG ,hargu atkO ,a  R  ,aze
limaK ,i’ifaS ,atnihS ,ikusaB ,gnadaD S ,naiD ,inaivlA , yrbu  hisam nad ”
igal kaynab   alibapa faam nohom naksilunem tapad kadit silunep  
.aynaumes  
.9  “ gnayasret sok namet nad kida tauB  namoW gnortS  ,adnaloY dirtsA  sicN
irahzA uyA   nad  wededheC  nad inamenem hadus gnay ”itnasuS alifeR
.silunep tagnames irebmem  
.01   kutnU namet - irtnaiL aniF“ P.S gnaujeP laisepsret namet  P.S  naiD uyahaR ,
irtifaS  P.S  , P.S iraS anerA  ,  hamorrakuM  P.S ilfeY atipoR nad  P.S  gnay ”
.silunep naitilenep utnabmem nad inamenem hadus  
.11  nameT - nagnaujrepes namet  3102 igolonketorgA natakgna hurules  .
 hallA agomeS ala’aT aw uhanahbuS  asaitnanes  ignudnilem  atres  
salabmem  nad  .nimA .iohdirem  
 ulrep gnay nagnarukek tapadret kaynab hisam ini ispirks nasiluneP
 kadit aynrihkA .kahip aumes irad nakusam nad naras nagned igal nakanrupmesid
 satnap gnay ada ad nasalab niales nakirebid r  hallA i ala’aT aw uhanahbuS  .
.nimA .aumes atik iatreynem nasuru alages malad nahadumek agomeS  
 
 ,urabnakeP     rebmeseD  9102  
nagnaidnaP itawanaR ikiP  

 i 
 
RATNAGNEP ATAK  
  ijuP   rukuys taridahek  ala’aT aW uhanahbuS hallA   nakirebmem halet gnay
silunep adapek natamalesek nad natahesek   aggnihes kiaseleynem tapad  ispirkS na
“ luduj nagned sisoD huragneP  eP padahret rahcoiB  lawA natibibm  tiwaS apaleK
tubmaG hanaT adap  .”  
nakpacugnem siluneP  hisak amiret  adapek   kapaB  .rD nawrI  amatarpalsaT  ,
 1 gnibmibmep nesod ukales cS.M nad   kapaB dumhaM ramsuY .S , P  ukales iS.M ,.
 gnibmibmep 2  halet gnay  kaynab irebmem tom nad ,kujnutep ,nagnibmib nak  isavi
ayniaseles iapmas  ini ispirks naker hurules adapeK . -  kaynab halet gnay naker
ilunep utnabmem s  naiaseleynep malad id  ispirks  silunep tapad kadit gnay ,ini
utas naktubes - hisak amiret nakpacu silunep ,utasrep  em agomes nad  naktapadn
 hallA irad nasalab ala’aT aW uhanahbuS  ad aumes atik naujamek kutnu  mal
itnan naped asam ipadahgnem  .  
 siluneP  nakparahgnem tagnas aras nad kitirk n  nugnabmem tafisreb gnay
nakiabrep kutnu   ispirks  agomeS .ini  ispirks  taafnamreb ini  kiab aumes atik igab
.gnatad naka gnay asam nupuam inik asam kutnu  
 
 
   ,urabnakeP    rebmeseD  9102  
  siluneP  
 
 ii  
 
 LAWA NATIBIBMEP PADAHRET RAHCOIB SISOD HURAGNEP
TUBMAG HANAT ADAP TIWAS APALEK  
 
nagnaidnaP itawanaR ikiP  30228311( 875 ) 
ab iD  nagnibmib haw amatarpalsaT nawrI  dumhaM ramsuY nad  
 
IRASITNI  
 
 ( tiwas apaleK  sisneeniug sialE  namanat utas halas nakapurem ).qcaJ
.uaiR isnivorP id aynsusuhk aisenodnI id gnitnep gnay nanubekrep   utas halaS
 amatu nahalasamrep halada tiwas apalek ayadidub   id hapelep nakupmunep aynada
ales -  tiwas apalek namanat ales  nanubekrep aparebeb itam nagnawag id aynsusuhk
 itrepes tikaynep nad amah igab gnani/gnaras idajnem isnetopreb tiwas apalek
 .ralu nakhab ,sukit ,nuad nakamep gnabmuk nad talu amah sinej aparebeb
 kutnu naujutreb ini naitileneP m nep iuhategne b nairebmep hurag hapelep rahcoi  
tubmag hanat adap tiwas apalek nahubmutrep padahret tiwas apalek . itileneP  ini na
B adap nakanaskalid halet 8102 rebmeseD iapmas rebmetpeS nalu   id  nahaL
imonorgA muirotarobaL nad naabocreP  aF nakanreteP nad nainatreP satluk  
eN malsI satisrevinU .uaiR misaK firayS natluS ireg   nakanuggnem ini naitileneP
pakgneL kacA nagnacnaR edotem  naukalrep 5 nagneD .  lortnoK irad iridret gnay
.)4D( g 001 sisoD nad ,)3D( g 57 sisoD ,)2D( g 05 sisoD ,)1D( g 52 sisoD ,)0D(  
awhab nakkujnunem naitilenep lisaH   aynada  iggnit retemarap padahret huragnep
 ,lortnok adap namanat  SKPB g 05 sisoD nad ,SKPB g 57 sisoD ,SKPB g 52 sisoD
nat iggnit naklisahgnem  nakirebmem ini naukalreP .mc 34,82 utiay iggnitret nama
nad g 33,5 utiay lortnok raka hasab tareb adap atayn gnay huragnep   nairebmep
 .g 66,4 utiay g 05 sisod SKPB  
 
:icnuk ataK   nad sisoD ,rahcoiB tiwaS apaleK  (  sisneeniug sialE ).qcaJ  
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AHCOIB FO TCEFFE  EHT NO EGASOD R YRESRUN ERP  FO   GNIHDEES
LIO MLAP   DNAL TAEP NI  
 
nagnaidnaP itawanaR ikiP  30228311( 875 ) 
yb desivrepuS  amatarpalsaT nawrI  dumhaM ramsuY nad  
 
TCARTSBA  
 
mlaP  ( lio .qcaJ sisneeniug sialE )  noitatnalp tnatropmi eht fo eno sI
 htiw smelborp niam eht fo enO .ecnivorP uaiR ni yllaicepse ,aisenodnI ni sporc
 ,stnalp mlap lio neewteb sbirdim fo noitalumucca eht si noitavitluc mlap lio
 lio emos ,snwag daed ni yllaicepse  emoceb ot laitnetop eht evah snoitatnalp mlap
 dna stsep rallipretac fo sepyt lareves sa hcus sesaesid dna stsep rof stsoh / stsen
fael -  tceffe eht enimreted ot smia yduts sihT .sekans neve dna ,star ,selteeb gnitae
coib birdim mlap lio fo noitacilppa eht fo  taep no mlap lio fo htworg eht no rah
 eht ni 8102 rebmeceD ot rebmetpeS ni detcudnoc saw hcraeser sihT .slios
 fo ytlucaF eht fo yrotarobaL ymonorgA eht dna dleiF latnemirepxE  erutlucirgA
 laminA dna etatS eht fo secneicS   fo ytisrevinU cimalsI  firayS natluS uaiR misaK  .
esu hcraeser sihT d  stnemtaert 5 htiW .dohtem ngised dezimodnar yletelpmoc a
 dna ,)3D( g 57 esoD ,)2D( g 05 esoD ,)1D( g 52 esoD ,)0D( lortnoC fo gnitsisnoc
 thgieh tnalp no ecneulfni na saw ereht taht dewohs stluser ehT .)4D( g 001 esoD
etemarap  g 05 esoD dna ,SKPB g 57 esoD ,SKPB g 52 esoD ,lortnoc eht ni sr
 a dah tnemtaert sihT .mc 34.82 fo thgieh tnalp tsehgih eht decudorp SKPB
 thgiew lortnoc toor tew eht no ecneulfni tnacifingis  eht dna g 33.5 fo gnivig   05 fo
.g 66.4 ta SKPB g  
 
 :sdrowyeK hcoiB ra  egasoD , dna   liO mlaP ( .qcaJ sisneeniug sialE ) 
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I  . NAULUHADNEP  
1.1 . gnakaleB rataL  
 ( tiwas apaleK  sisneeniug sialE  namanat utas halas nakapurem ).qcaJ
.uaiR isnivorP id aynsusuhk aisenodnI id gnitnep gnay nanubekrep   uaiR isnivorP
 namananep lartnes idajnem gnay aisenodnI id isnivorp utas halas nakapurem
kkd adnanrA( tiwas apalek . .)6102 ,   )7102( uaiR isnivorP kitsitatS tasuP nadaB
namanat laera saul awhab nakataynem   uaiR isnivorP id tiwas apalek T  5102 nuha
skudorp nagned ah 545.424.2 .not 749.148.7 iapacnem tiwas apalek i   halmuJ
 iskudorp nahubmutrep nagned nalajes takgninem nikames naklisahid gnay habmil
.tiwas apalek   hapelep halada tiwas apalek nanubekrep irad habmil utas halaS
.nuad   831 rasikreb tiwas apalek isalupoP – tkeh/nohop 341 .ra   malad tiwas apaleK
.nohop/haub gnajnaj 21 ratikes naklisahgnem asib nuhates  gnisaM -  gnajnaj gnisam
 1 aggnasid – atar tobob nagned hapelep 2 -  nenap paites akiJ .hapelep/gk 01 atar
 lisah nagned habmatid hapelep 42 naklisahgnem  gninurp am ,hapelep 8 ratikes  ak
 23 iapacnem asib naklisahid gnay hapelep habmil nuhates malad
.)4102 ,itainuY( nuhat/nohop/hapelep  
 ipatet tubesret habmil iagabreb naktaafnamem hadus nanubekrep aparebeB
 adap nasanunep lisah hapeleP .hapelep naktaafnamem gnay gnaraj hisam
raibid aynmumu  nakraibid nad tiwas apalek nohop nariggnip ratikes id nak
 .ayniridnes nagned kupalem  ialin ikilimem tiwas apalek hapelep aynrasad adaP
gnosok nadnat nagned aynlah itrepes anug  )7102 ,itnayirA( .  onoyiguS turuneM
 rusnu gnudnagnem tiwas apalek hapelep )8991( 75,2 = K orkam -  = aC ,%47,3
73,0 - 31,0 = gM nad ,%86,0 - .%63,0   
 idajnem tapad naktaafnamid kadit ini tiwas nuad hapelep habmil alibapA  
id nagnukgnil halasam  ales id hapelep nakupmunep aynadA .nanubekrep ratikes -
 nanubekrep aparebeb itam nagnawag id aynsusuhk tiwas apalek namanat ales
 itrepes tikaynep nad amah igab gnani/gnaras idajnem isnetopreb tiwas apalek
it ,nuad nakamep gnabmuk nad talu amah sinej aparebeb sineJ .ralu nakhab ,suk -
 helo nakbabesid tiwas apalek amatu tikaynep sinej amredonaG  ,  muihtyP  nad
 ainotcozihR  nuad hapelep naktaafnamem kutnu arac utas halaS .)0102 ,azsiR(
 .rahcoib iagabes halada tiwas apalek abes rahcoib naanuggneP iag   niales nahilip
 2 
ebmus  nad nahilumep naujut kutnu hanat naalolegnep malad rages kinagro nahab r
kkd nanubmaT( isadargedret hanat narubusek satilauk natakgninep .  .)4102 ,  
  P tafis satilauk naktakgnine  aynkiabes ,hanat igoloib atres ,aimik ,kisif  
 nahab irad hanebmep nahab hilipid tilus gnay   nahatreb tapad raga isisopmokedret
malad amal  kkd nanubmaT( hanat . )4102 , .  harum gnologret rahcoib ukab nahaB
utiay helorepid hadum nad  b  nainatrep habmil apure  isisopmokedret tilus gnay
.iggnit N/C oisar nagned uata  malaD  gnajnap akgnaj   rahcoib kadit   uggnaggnem
nobrak nagnabmiesek -  ,negortin et asib ipat  nahanem   nad ria nakidajnem nad
namanat igab aidesret hibel isirtun  )9002 ,inaG( . 
 ( tiwas apalek hapelep gnarA rahcoib  pukuc gnay nagnudnak iaynupmem )
adap arah rusnu ihunemem kutnu kiab  hanat  . coiB rah  em  )C( nobrak gnudnagn
iggnit gnay  %05 irad hibel  aggnihes tujnal nakupalep imalagnem kadit nad   libats
id nuhat nahulup iapmas  .hanat malad  M rakuT satisapaK ikilime   )KTK( noitaK
iggnit gnay , )N( negortin nagnudnak naktakgninem tapad  id  hanat malad  
)6102 ,itutsaidiW( .  narubusek naktakgninem kutnu isnetopreb tagnas rahcoiB
 nobrak napmiynem atres pareynem upmam nad nenap lisah naktakgninem ,hanat
.)4102 ,.kkd oytesarP( hanat malad )C(  p )6102( .kkd ilazuG turuneM  nairebme
rak naktakgninem tapad rahcoib  nagnabmekrep tapecrepmem ,kinagro nob
 hanat narubusek ikiabrepmem nad hanat malad arah napareynep kutnu ,aborkim
 aidem iagabes nakanugid kiab rahcoiB .namanat iskudorp naktakgninem aggnihes
 tapad aggnihes hamer gnay rutkurts iaynupmem rahcoib anerak manat  utnabmem
hanat esaniard nad esarea . 
  naitilenep lisaH .kkd ilazuG  102( 6 nakkujnunem )   tubmag hanat awhab
id gnay nakireb  rahcoib  /g 52 gabylop  /g 05 nad  gabylop  rusnu naktakgninem tapad
latot N arah . /g 05 rahcoib nairebmeP tibib  N arah rusnu naktakgninem tapad   gnay
/g 001 nad iggnit hibel tikides tibib   aynhuragnep tahilret  gnirek tobob padahret
itnaS( tiwas apalek tibib 2 , 710 .)  )4102( .kkd oytesarP turuneM   rahcoib nairebmep
namanat/g 05   adap raka hasab tareb nad raka gnajnap padahret atayn huragnepreb
ISIB adirbih gnugaj natibibmep -  .2  
   narasik nagned iggnit fitaler gnay hanat namasamek halada tubmag hanaT
3 Hp -  nad 4 gnay hanat narubusek iaynupmem   hadner  arah rusnu nagnudnak
,N amaturet  aupmamek atres hadner tagnas K nadP  n  aggnihes hadner ria nahanem
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nakulrepid  hanat narubusek natakgninep kutnu ahasu   .)6102 ,amusuK(  nahaL
 nahaburep nagned natner uata hupar gnay nahal iagabes lanekid tubmag
rak helO .nakgnutnugnem kadit gnay kitsiretkarak  gnay naalolegnep ulrep uti ane
 sativitkudorp nakbabeynem gnay kitsiretkarak nahaburep idajret kadit raga sahk
fitkudorp kadit idajnem igalapa ,nurunem nahal  kkd itnagsaM( . )4102 ,  .  
  nahalasamrep nakrasadreB - halasamrep  halet silunep akam sataid na
nakukalem  gnatnet naitilenep  ” huragneP   natibibmeP padahret rahcoiB sisoD
lawA  tubmaG hanaT adap tiwaS apaleK .”  
 
2.1 . naujuT  naitileneP  
  M  iuhategne  huragnep  nairebmep hapelep rahcoib  apalek   tiwas  padahret
rep  adap tiwas apalek nahubmut hanat  tubmag . 
 
3.1 . taafnaM  naitileneP  
  nataafnameP   isatinas nakatpicnem nad tiwas apalek hapelep habmil
 adap isirtun iagabes rahcoib nagnudnak ,lamitpo gnay nanubekrep nagnukgnil
.tubmag hanat  
 
4.1 . sisetopiH  
   atayn huragnepreb naka tiwas apalek hapelep rahcoib sisod nairebmeP
tnu .tubmag hanat maladid arah rusnu naidesretek ku  
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AKATSUP NAUAJNIT .II  
1.2  .  namanaT tiwaS apaleK  
1.1.2 . tiwaS apaleK nuaD igolofroM nad imonoskaT  
   :isiviD iagabes nakisakifisalkid tiwas apalek namanat imonoskaT
amaganohpiS atyhpoyrbmE  , : saleK  eamrepsoignA ,  : odrO eanodelytoconoM  ,
 ilimaF    : eaecacerA  ,  : ilimaF buS eaediocoC  ,  : suneG siealE  ,  : seisepS  .E
 sisneeniug  ,kcaJ  arefielO .E  ,setroC )KBH(  arodo.E nahaP( , .)8002  
   nad aut uajih anrawreb ,kumejam nuad nakapurem tiwas apalek nuaD
 hapelep  nagned pirim tagnas aynnalipmaneP .adum hibel tikides anrawreb
 hapeleP majat nad sarek ulalret kadit gnay irud nagned ajas aynah ,kalas namanat
 gnudnagnem aynialeh paites ,nuad ialeh itupilem tiwas apalek  animal  )naialeh(
 nad  birdim  ,)nuad kana gnalut( car  sih  ,)hagnet saur(  eloitep  nad )nuad iakgnat(
 nad mc 56 aggnih mc 55 narukureb nuad ialeH .)gnadules( hapelep kapolek
 hibel iaynupmem hapelep paiteS .mc 4 aggnih mc 5,2 rabel nagned pukacnem
nem suret araces fitka hubmut kitiT .nuad ialeh gnasap 001 gnaruk  sure
 namanat adap( uggnim 2 ratikes paites nuad )lakab( aidromirp naklisahgnem
 isaisini sesorp irad gnabmekreb kutnu nuhat 2 utkaw nakulremem nuaD .)asawed
 araces sisetnisotofreb tapad nad kujat tasup adap asawed nuad idajnem iapmas
al nuhat 2 iapmas fitka ( uyal iapmas nuad isaisini sesorP .ig ecnecsenes  4 ratikes )
03 takgninem naklisahid gnay hapelep halmuJ .nuhat - 3 rumureb akitek gnatab 04 -
( nurunem nad nuhat 4 senilced  ,azsiR( aut namanat kutnu hapelep 81 iapmas )
.)0102  
  k ,nahal isidnok kepsa nakrasadreB atar namanat aisu nad ,namanat isidno -
 namanat hapelep nagnabmekrep nad nahubmutrep nakarikrepid ,nubek id atar
61 rasikreb tiwas apalek -  itrareb ini laH .nohop utas malad nuhates hapelep 81
4.1 tapadret nalubes malad awhab - )8002 ,nahaP( nohoprep hapelep 5.1 . 
 
2.1.2 . tiwaS apaleK natibibmeP  
   naajamerep pahat ikusamem gnay laera sauL  324.52 iapacnem 7102 nuhat
( ah aniD 7102 ,uaiR isnivorP nanubekreP s  apalek nubek laera saul aynraseB .)
naka gnay tiwas   halmuj malad satilaukreb tibib nakhutubmem utnet nakajamerid
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 lawa sesorp nakapurem natibibmeP .tibib 865.574.1 ratikes utiay kaynab gnay
 gnitnep rotkaf utas halas nakapurem nad tiwas apalek namanat ayadidub irad
ad kiab gnay tibib naklisahgnem ayapu malad  gnay tibib satilauK .satilaukreb n
.natibibmep taas adap aynnaalolegnep adap gnutnagret naklisahid  
  namanat nahab naadagnep sesorp utaus irad kudorp nakapurem tibiB
 asam adap iskudorp lisah naiapacnep padahret huragnepreb tapadgnay
nahaB .ayntujnales  manat  utaus kokop nahutubek nakapurem satilaukreb gnay na
nanubekrep irtsudni   adnagiwidA( kkd ., .)6991   hakgnal nakapurem natibibmeP
naayadidubmep nataigek naiakgnar hurules irad lawa   .tiwas apalek namanat adap
sahgnem naka nakparahid ini natibibmep pahat iulaleM nakli   nad kiab gnay tibib
ikilimem gnay tibib halada kiab gnay tiwas apalek tibiB .satilaukreb   nad nataukek
ipadahgnem malad naupmamekreb atres lamitpo gnay hubmut nalipmanep   isidnok
 naanaskalep taas nagnukgnil namakec gnitnalpsnart . namakec utas halaS  
.nagnirekek halada nagnukgnil   nakapurem uaramek misum tabika nagnirekeK
nad nahubmutrep ihuragnepmem atayn gnay rotkafutas halas   apalek iskudorp
rageriS( tiwas  kkd .  , .)5991  
  ini taas tiwas apalek natibibmep malad nakanugid kaynab gnay metsiS
halada   metsis ( pahat aud natibibmep egats elbuod .)   pahat aud natibibmep metsiS
irad iridret  ( lawa natibibmep erp - yresrun ( amatu natibibmep nad ) niam - yresrun .)  
lawa natibibmeP  ( erp - yresrun  helorepmem kutnu naujutreb ini pahat adap )
gnay tibib nahubmutrep  d mulebes atarem .amatu natibibmep ek nakhadnipi   aideM
hilipid aynasaib naiamesrep  .risapreb hanat uata risap   tapad lawa natibibmeP
nakanuggnem nagned nakukalid  ylop gab   irebid halet gnay nagnedeb uata licek
nagnuan tikides imed tikideS .nagnuan   aynrihka nad ignarukid naiamesrep malad
 patet nagnuan ,kiret tagnas gnay hareadid ipatet nakA .ilakes amas nakgnalihid
,minonA( aynnahutubek iauses naknahatrepid  .)1002  
 gnay habmacek halada lawa natibibmep ek nakhadnipid gnay habmaceK  
.lamron  iriC -  : halada lamron gnay habmacek iric  alukidar anrawreb )raka lakab(  
gninukek -  nad nagninuk  alumulp hitupek )gnatab lakab( -  hibel alukidar ,nahitup
 iradiggnit  alukidar ,alumulp  nad  alumulp  ,hara nanawalreb atres surul hubmut
gnajnap   mumiskam  alukidar lada  nad mc 5 ha  alumulp .)1991 ,inariahC( mc 3  
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.1  yresrun erP  
 naanuggnep halada lawa pahat natibibmep amatu iriC   kitsalp gnotnak
natibibmep laera ah rep tibib halmuj aggnihes ,licek narukureb  .kaynab idajnem  
ratad nad atar gnay nahal hilipid natibibmep laerA  kadit(   esaniardreb ,)gnirim
rijnab nawar kadit ipatet ,ria rebmus nagned taked ,racnal   nad ojrakeosneognaM(
.)8002 ,nugnameS   adaP  yresrun erp nad manatid tibib   iapmas tapar nususid
 3 rumureb - .nalub 4   3 utkaw malaD - irad amatrep nalub 4  ibib nahubmutrep  t
tibib amiretid gnay ayahac satisnetni raga nagnuan nakulrepid   %04 ratikes
adap manatid tibiB .)8002 ,nugnameS nad ojrakeosneognaM(   kitsalp gnotnak
manatid gnay habmaceK .mm 70.0 labet nagned atar mc 22 x 41 narukureb licek  
sataek padahgnem alumulp nagned   2 malades hawab ek alukidar nad - .mc 3  
 nalisahrebek nakutnenem gnay pahat nakapurem lawa natibibmeP
 tibib naarahilemeP .)3002 ,SKPP( ayntujnales namanat nahab naalolegnepmalad
gned nakukalid lawa natibibmepid  nanusuynep nad naisignep na ylop gab  hila ,
,manat   nad amah nailadnegnep ,nakupumep ,amlug nailadnegnep ,namariynep
ep  ,nahaP( tibib iskeles nadtikayn  tibib lawa natibibmep haleteS .)0102
( amatu natibibmepek nakhadnipid )yresrun niam . 
  S ed nakukalid tapad tibib satilauk naktakgninem kutnu mumu arace  nagn
 kutnu ayapu amatu natibibmep nad lawa natibibmep adap kiab naarahilemep
 atres nagnaiynep ,namariynep itupilem kiab gnay tibib satilauk naktakgninem
 kutnu ayapu utas halas nakapurem tapet gnay kupup nairebmep ,nakupumep
 gnay tibib satilauk naktapadnem kiab  kkd aytidA( . )5102 , . 
 
rahcoiB .2.2  
  iagabes aisenodnI asahab maladek sabeb araces nakhamejretid rahcoiB
 isidnok adap assamoib narakabmep lisah natadap nahab utiay ”kinagro gnara“
 .satabret negisko uata apnat  sisilorip sesorp irad naklisahid rahcoib aymumu adaP
kkd omotU( isanobrak kinket nagned aguj tapad uata .  ini sesorP .)6102 ,
 rutkurts nusuynem gnay kinagro awaynes naiarugnep aynidajret nakbabeynem
rakordih nad ,rat ,tatesa masa pau ,lonatem kutnebmem nahab  tadap lairetaM .nob
 gnara kutneb malad nobrak halada isasinobrak sesorp haletes laggnitret gnay
kkd ajdmaR( .  .)8002 ,  
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  ,%25,0 utiay tiwas apalek hapelep rahcoib Hp nad K ,P ,N sisilana lisaH
usnu nagnudnak sisilana lisah nakrasadreB .%43,9 nad %49,1 ,%80,2  N arah r
 nagnudnak nagned adebreB .namanat arah rusnu nahutubek ihunemem tapad kadit
.namanat mumitpo nahutubek ihibelem hadus gnay K nad P arah   inayruS turuneM
3102(  arah rusnu nagnudnak )  rahcoib adap  idap makes Hp nagned  N ,0.9 = -  latoT
3.31 =  gk g -1  , P- 3.171= aidesret  gk gm -1 K nad - 4,6 = dd  gk lomc -1.  itnaS turuneM
 = N nagned tiwas apalek gnakgnac rahcoib adap arah rusnu nagnudnak )7102(
C nad %80,0 = K ,%90,0 = P ,%69,0 -  arah rusnu nagnudnaK .%83,03 = kinagro
ay ukab nahab sinej adap gnutnagret rahcoib .nakanugid gn  
  naitilenep aparebeB kkd onotrakuS . (  ,awhab nakitkubmem halet )1102
 nahatreb tapad rahcoib fitisop huragnep ,nuhat nahulup iapacnem muleb nupualaw
.aynnahabmanep haletes nuhat aparebeb   ipatet ,kupup nakub gnamem rahcoiB
 gnudnagnem rahcoib iggnit pukuc gnay arah rusnu aparebeb .  oytesarP turuneM
 narubusek naktakgninem kutnu isnetopreb tagnas rahcoib nakataynem )4102( .kkd
 nobrak napmiynem atres pareynem upmam nad nenap lisah naktakgninem ,hanat
efe nad libats itkubret rahcoiB .hanat malad )C(  .)C( nobrak nagnadac iagabes fitk  
 P gnara naanuggne  )rahciob(   lisah iskudorp ikiabrepmem tapad hanat adap
 isneter ayad nad hanat Hp natakgninep iulalem inkay ,narubusek nad nainatrep
kinagro nahab gnidnabid raseb hibel huaj gnay gnara arah  gnihes ,aynnial rusnu ag  
.aidesret hanat arah   gnitnep gnilap isubirtnok nakapurem hanat Hp natakgnineP
.hanat satilauk nakiabrep lah malad   naaidesretek ihuragnepmem hanat Hp ialiN
rusnu irad fitaler - .arah rusnu   nad lubmit tapad lA satisiskot ,hadner hanat Hp adaP
babeynem .namanat nahubmutrep padahret nakasurek nak   lA noi satisiskoT
hanat adap amatu melborp nakapurem -  tapad gnara uti anerak helo ,sitirk hanat
.)9002 ,rojaM( aynmaderem kutnu kiab gnay isulos iagabes nakanugid  
 kiabrepmem tapad rahcoib isakilpa aguj uti nialeS  naanuggnep isneife i
 kinagro nobrak ,Hp natakgninep itrepes hanat satilauk nahaburep nad N kupup
 nad nababmelek naktakgninem tapad aguj rahcoiB .noitak rakut satisapak nad
 iapacnem tapad aggnihes hanat malad id netsisrep tafisreb nad ,hanat narubusek
aubir .)5002 ,higaraS( nuhat n  
  tapad gnay sanap naklisahid ,rahcoib gnipmasid ,sisilorip kinket nagneD
 tapad riac pasA .riac pasa nad ,kirtsil tikgnabmep igrene iagabes nakanugid
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 tewagnep nahab iagabs nial aratna ,nagnitnepek iagabreb kutnu nakanugid
p ,nanakam terak lapmuggne  kkd omotU( kinagro adisitsep nad mala .  ulreP .)6102 ,
 gnay hanat hanebmep nahab ipatet ,kupup halnakub rahcoib awhab tagniid
.kinagro awaynes rebmus kutnebreb   irad lasareb anerak ,naikimed nupualaW
 akij nahibelreb kadit akam assamoib nagnem aguj rahcoib awhab parahreb  gnud
aisnese arah rusnu halmujes .l  
 
3.2 . tubmaG hanaT  
 d iridret gnay kinagro nahab halada tubmag hanaT asis isalumuka ira -  asis
nahubmut  nay  g  halmuj malad lupmukret nad ,anrupmes isisopmokedret muleb
raseb fitaler  tubmaG . okedret gnay kinagro nad hasares irad kutnebret  isisopm
 anamid kiboreana araces nahabmanep ujal   ujal adap irad iggnit hibel kinagro nahab
.)2991 ,ayajiwamrahD( aynisisopmoked  
 halada kimeh tubmaG  nakupalep takgnit iaynupmem gnay tubmag   gnades
 hagnetes( nahab naigabes ,)gnatam  igal naigabes nad nakupalep imalagnem halet  
.tares apureb   maladek gnologret kimeh tubmag aynnarubusek nakrasadreB
 tubmag kifortogilo  tubmaG . kifortogilo   rubus kadit gnay tubmag nakapurem
naka niksim anerak  asab nad larenim - .)8002 ,askibuS nad sugA( asab  
 bmag hanat anraW adap tu   paleg hibel anraw ikilimem sata gnilap nasipal
 adap inkay ,aynhawab naigab nasipal adap irad  kimeh tubmag hanat  namaladek 0-
reb mc 05 naharemek matih uata 1/5,2 R 01 anraw  , akanerakid  sata naigab n
.narakabek imalagnem halet tubmag   tubmag hanaT ikilimem  nagnudnak  0,4 Hp -
5 1,   ,)masam( %83 tares radak  - % 44  , 1,0 rasikreb isi tobob 4  3mc/rg - 1,0 6 
3mc/rg  ,  radaK  tares %33 aratna 1V/2V alibapa  - %66  nad ,  rasikreb ria radak
 % 08,244 - % 16,556  )5102 ,.kkd idnasuS( . 
  nagnudnak ikilimem kimeh nagnatamek takgnit nagned tubmag hanaT
 kupalem muleb tubesret cinagro nahab ajas aynah iggnit aguj gnay kinagro nahab
 igab pukuc gnay arah nakaideynem tapad muleb aggnihes anrupmes araces
pa ayadidub namanat  hanaT .nakgnutihrepid kadit hanat namasamek radak aliba
 ayadidub nahal nakidajid tapad kimeh nagnatamek takgnit nagned tubmag
 tubmag hanat aneraK .aynhanat Hp nakkianid uluhad hibelret ipatet namanat
 hanat Hp radak ikilimem kimeh nagnatamek takgnit nagned  hadner hibel gnay
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 ini laH .kirpas utiay nagnatamek takgnit tubmag hanat nagned nakgnidnabid akij
nahab irad noitak narakutrep nad isaripser irad tabika nakapurem -  kinagro nahab
H noi apureb hanat malad id tubesret kupalem muleb gnay +  halas nakapurem gnay
as tubmag hanat adap namasamek babeynep ut  S( )3102 ,itkabu . 
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 .III  EDOTEM EP NAITILEN  
.3 .1  utkaW nad tapmeT  
  nainatreP nahaL id nakanaskalid halet ini naitileneP   muirotarobaL nad
imonorgA   .lJ id katelret gnay uaiR misaK firayS natluS iregeN malsI satisrevinU
 natamaceK ,manaP uraB gnapmiS naharuleK 51 .mK 511 .oN satnarbeoS R.H
.urabnakeP napmaT  tapme amales naanaskalep utkaW   naluB irad ialum ,nalub
.8102 rebmeseD iapmas rebmetpeS  
 
2.3 . alA  t nad  nahaB  
  nugid gnay talA irad iridret naka  nagnabmit   ,kitilana latigid aremac ,  ,murd
gabylop   ,robmeg ,siraggnep ,hsem 52 nakaya ,uyak ,uasip ,gnarap ,)mc 41 x 22(
 ,tenarap ,reyarps  ,aiffar ilat ,ukap silut tala nad , s b nakgnade  nakanugid gnay naha
 irad iridret coib ,tubmag hanat habmacek ,tiwas apalek hapelep ,rah   kupup ,zapot
 ,KPN M enahtiD utiay adisignuf - 54  , ria nad . 
 
3.3 .  edoteM naitileneP  
   ,utiay nagnapal naabocrep kutneb malad nakukalid ini naitileneP
 nairebmep  sopmok ahcoib  apalek hapelep r tubmag hanat adap )SKPB( tiwas  
 level aparebeb nagned : utiay )D( adebreb gnay sisod  
)SKPB( g 0 sisod = 0D  
 )SKPB( g 52 sisod = 1D  
 )SKPB( g 05 sisod = 2D  
 )SKPB( g 57 sisod = 3D  
)SKPB( g 001 sisod = 4D  
  kaynabes gnaluid naabocrep tinu aumeS 3 naktapadid aggnihes ,ilak   51
 turunem nususid naka gnay naabocrep tinu kacA nagnacnaR  ,)LAR( pakgneL  
l tuoya   .2 naripmaL adap tahilid tapad naitilenep  
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4.3 . naitileneP rudesorP  
1.4.3 .  tiwaS hapeleP rahcoiB nataubmeP  
  tiwas hapelep nalupmugneP  , m naidumek  naruku gnajnap nagned hacacne
02  c D .m i nusus  id  sata  ± amales rakabid nad gnes   hapelep haleteS .tinem 06
P .uba radak ignarugnem raga ria nagned maris ,gnara idajnem  sesorp narakabme
 hapelep raga naujutreb isasinobrak sesorp nagned tubesid ini  habureb tiwas
 hapalep maladid gnudnakret ria radak risilaminimem nad gnara idajnem kutneb
tubesret tiwas  kkd reoN( .  nad 4102 , kkd fusuY . )3102 , .  nakhutubid gnay rahcoiB
 apalek hapelep gk 1 malaD .)g 0001( gk 1 kaynabes naukalrep sisod latot iauses
em tiwas  naklisahgn  hapelep halmuj akaM .tiwas apalek hapelep rahcoib g 5,111
 apalek hapelep rahcoib gk 1 naklisahgnem kutnu nakhutubid gnay tiwas apalek
utiay tiwas  .gk 9 ±  aubmep sesorP L adap tahilid tapad rahcoib nat .6 naripma  
 
 .2.4.3 eP ideM napaisr a manaT  
  ideM a manat  nagnirekid ,tubmag hanat halada nakanugid gnay  naknig
halet hanaT .irah 3 amales   kayaid nad nakrucnahid naknignagnirekid
 maladek nakkusamid hanat ayntujnales ,mc 1 nakaya nakanuggnem gabylop   x 22(
 ribib irad mc 2 iapmas )mc 41 gabylop napaisreP .  idem a  2 nakukalid manat
.namananep mulebes uggnim   napaisrep sesorP  adap tahilid tapad manat aidem
L .7 naripma  
 
namanaT nahaB napaisreP .3.4.3  
  bib halada nakanugid gnay namanat nahaB zapoT sateirav tiwas apalek ti  
 .tikaynep amah sabeb ,magares gnay rumu  1 nakukalid namanat nahab napaisreP
.namananep mulebes uggnim  
 
.4.4.3  naukalreP nairebmeP  
  nep mulebes uggnim 2 nakukalid rahcoib nairebmeP  ek habmacek namana
 malad gabylop .  rahcoib nagned rupmacid hanaT ep sisod iauses nakirebid  naukalr
kitsalp kab maladek  .nakatarid kutnu   naidumek ,atar tahilret narupmac haleteS
ek nakkusamid rahcoib nad hanat narupmac   malad gabylop   nakirebmem nagned
lebal adnat . airebmep sesorP L adap tahilid tapad naukalrep n .8 naripma  
 21  
.4.3 .5  habmaceK namananeP  
   nakukalid tiwas apalek habmacek apureb namanat nahab namananeP
 malades aidem adap manat gnabul taubmem uluhad hibelret arac nagned ± 2  .mc
( raka naigab isisop nagned habmacek nakkateL alukidar id )   kucup nad hawab
( nuad alumulp ek padahgnem )  ek nubmiT .sata 1 labetes hanat nagned ilabm -  5,1
.namananep haletes marisid surah habmaceK .naktadapid kadit nad mc   sesorP
mananep L adap tahilid tapad habmacek na .9 naripma  
 
.4.3 .6  naarahilemeP  
.a  ria nairebmeP  
  ac nagned nakukalid ria nairebmeP ar  robmeg nakanuggnem namariynep  .
 ribib naakumep irad mc 2 aggnih namanat adap nakirebid gnay riA gabylop . 
id namanat ek ria nairebmeP nakukal   paiteS .irah eros nad igap adap
 1,0 nakulremem tibib namariynep – ria retil 52,0 irah/ . 
.b  amlug nailadnegneP  
   y amluG id hubmut gna   naitilenep laeraid nupuam manat muidem malad
 akgnaj  launam araces nakhisrebid hubmut gnay amluG .nagnaiynep nakukalid
.naitilenep rihka iapmas ilakes uggnim 2 utkaw  
.c   nakupumeP  
  .TSM 4 rumu adap nakukalid nakupumeP  nakirebid gnay rasad kupuP  
/g 5,2 sisod nagned KPN kupup halada ria retil    ,tiwas apalek tibib 02 kutnu
KPN kupup namanat/lm 05 nakhutubmem tiwas apalek tibib paites   iauses
 surah kupup nairebmep naanaskalep hadumrepmem kutnU .narujna sisod
upumep isakilpA .uluhad hibelret nakrecneid  arac nagned nakukalid nak
 kupup natural nakmariynem  adap gabylop  nagned nakukalid nakupumeP .
.uggnimes ilakes lavretni  
tikaynep nad amah nailadnegneP   .d  
S  ,tikaynep nad amah nagnare nakumetid ada kadit naitilenep amales  .  
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5.3 . natamagneP retemaraP  
1.5.3 . )mc( tibib iggniT  
  d rukuid namanat iggniT naakumrep irad naretem nagne   aggnih hanat
.naksurulid halet gnay iggnitret gnay nuad gnuju   kutnu nakanugid tubesret ataD
tibib rumu adap tiwas apalek tibib fitategev nahubmutrep iuhategnem  2 namanat -
.TSM 21  tkaw malad nakukalid natamagneP uggnim 21 amales ilakes uggnim 2 u . 
.ilak 6 utiay uggnim 21 amales nakukalid gnay tibib iggnit natamagnep halmuJ  
 
2.5.3 .  halmuJ  hapelep )ialeh( nuad  
  08 akubmem halet gnay nuad hapelep gnutihgneM -  paites adap %001
lepmas  nat .nama   narukugneP nalub 3 amales nalub paites nakukalid .  halmuJ
.ilak 3 utiay nalub 3 amales nakukalid gnay nuad hapelep halmuj natamagnep  
 
3.5.3 . )mc( loggnob retemaiD  
  id gnatab retemaiD  ruku gnatab hagnet naigab adap   nakanuggnem nagned
gnoros akgnaj . nalub 3 amales nalub paites nakukalid narukugneP .  halmuJ
.ilak 3 utiay nalub 3 amales nakukalid gnay loggnob retemaid natamagnep  
 
4.5.3 . raka hasab toboB  
.nenap hadus namanat taas adap nakukalid hasab tobob nagnabmineP  
 irad ria nagned nakhisrebid namanaT  namanat ayntujnaleS .lepmenem gnay hanat
raka nakhasipid  namanat gnatab irad gnisam ulal , -  gnisam raka  id .gnabmit  
 
raka gnirek toboB .5.5.3  
 raka gnirek tobob narukugneP   utiay naitilenep rihka adap nakukalid
haletes   3 rumureb tibib nalub . nakukalid nagnutihreP   arac nagned
namanat raka naknevogniregnem  07 uhus adap o naidumek maj 84 amales ,C  
kitilana nagnabmit nagned gnabmitid  gnay gnirek tobob helorepid aggnihes  
namanat hurules adap nakukaliD .natsnok  .lepmas namanat idajnem gnay  
 
 .6.5.3 lanA hanat sisi  
   arah rusnu iuhategnem kutnu rahcoib nad tubmag hanat narupmac sisilanA
.aynmalad id gnudnakret gnay Hp nad K ,P ,N  
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6.3 . D sisilanA ata  
  kanuggnem nagned akitsitats araces sisilanaid helorepid gnay ataD  kidis na
nil ledom nagned magar ea  r :tukireb iagabes  
   LAR ledoM  turunem  )6002( ayajatremuS nad kijttaM  
    Y ji  µ = +
 
 𝛂  + ε ji  
:anamid  
Y ji   =   adap natamagnep lisaH ek naukalrep -i ek nagnalu nad -j 
µ  =   mumu hagnet ialiN  
α = ek naukalrep huragneP -i 
ε kji  =  talag huragneP  adap naabocrep ek naukalrep -i ek nagnalu nad -j 
   ,atayn gnay naadebrep nakkujnunem magar kidis sisilana lisah akiJ
 iju nagned naktujnalid naidumek  tseT egnaR elpitluM weN s’nacnuD  )TRMND(
.%5 farat adap  S  adap tahilid tapad pakgnel kaca nagnacnar magar kidi T .3 leba 1. 
T .3 leba 1 pakgneL kacA nagnacnaR magaR kidiS .  
 rebmuS
 namagarek
)KS(  
 tajareD
 sabeB
)BD(  
 halmuJ
 tardauK
)KJ(  
 tardauK
 hagneT
)TK(  
gnutiH F  
lebaT F  
%5  %1  
naukalreP  t-1 PKJ  PTK  GTK/PTK    
talaG  t( t - )1  KJ G GTK     
latoT  tr -1 TKJ      
 = )KF( iskerok rotkaF
𝐺2
𝑡 𝑥 𝑟
 
YΣ = )TKJ( latot tardauk halmuJ ji  – KF  
 = )PKJ( P rotkaF tadauK halmuJ Ʃ
𝑦.𝑗.2
𝑟𝑝
�  KF  
 TKJ = )GKJ( talaG tardauK halmauJ –  PKJ –  )PD( KJ –  KKJ  
 :tukireb iagabes halada nacnuD karaJ ijU ledoM  
 x )talaG BD.p( aR = α DJU � 𝑇𝐺𝐾 / 𝑛𝑎𝑔𝑛𝑎𝑙𝑈  
:inkaY  
α atayN ijU faraT :  
p  naukalreP aynkaynaB :  
R nacnuD karaJ ijU lebaT iraD ialiN :  
TGK  talaG hagneT tardauK :  
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PUTUNEP .V  
.5 .1  nalupmiseK  
    rahcoib nairebmep awhab naklupmisid tapad naitilenep lisah nakrasadreB
sisod adap iggnitret namanat iggnit padahret atayn adebreb tiwas apalek hapelep  
05 tiwas apalek hapelep rahcoib  /g ylop gab   radnats nagned iauses mc 34,82 utiay
hubmutrep s apalek tibib na tiwa   nad  utiay lortnok naukalrep adap raka hasab tareb
g 33,5 / gabylop . 
   
2.5 . naraS  
  adap natujnal naitilenep nakukalid ulreP  niam yresrun   tahilem kutnu
adebreb gnay sisod nagned tiwas apalek hapelep rahcoib nairebmep huragnep -
adeb  padahret  tiwas apalek tibib nahubmutrep  .padahret  
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AKATSUP RATFAD  
.5102 .K ,lurmA .M nad ,.dammahuM .A ,.F.A ,aytidA   apaleK tibiB nahubmutreP
( tiwaS  sisneeniuG siealE ).qcaJ  d  irebid gnay amatU natibibmeP i
 gnay sisoD nagned sopmokohcirT .adebreB   lanruJ atrepaF moJ 1 ;)1(2 , -
.11  
 
 laerA hanaT nahalogneP .6991 .nagneoleoP .Z nad ,.abruP .A ,.R ,adnagiwidA
 buS takgniT adaP hanaT tafiS nakrasadreB tiwaS apaleK naajamereP
.)macaM( purG  SKPP atraW lanruJ 9 ;)11(4 , - .22  
 
 .8002 .G.I ,askibuS nad F ,sugA  nad nainatreP kutnu isnetoP :tubmaG nahaL
nagnukgniL kepsA .lah 6 .rogoB .hanaT naitileneP ialaB .  
 
 )P( rohpsohP nad )N( negortiN araH rusnU nahabureP .2102 .A ,daddahlA  hanaT
gneP amaL ihuragnepiD gnaY tubmaG nahaL id tubmaG  .nahaL nahalo
 ,akiporT nodeP lanruJ 1 ;)1(1 - .9  
 
 kepsA nad lisaH nataafnameP ,ayadiduB ahasU ,tiwaS apaleK .1002 .minonA
.atrakaJ .ayadawS rabeneP .narasameP  
 
( kinagrO kupuP nairebmeP huragneP .7102 .M ,sirA ataetcarb anucuM  ) t  padahre
 tibiB nahubmutreP ( tiwaS apaleK namanaT sisneeniug siealE   adap )qcaJ
 pahaT  yresrun erP .tubmaG aideM id  ispirkS .  nad nainatreP satlukaF
.uaiR misaK firayS natluS iregeN malsI satisrevinU ,nakanreteP  
 
 ,.M ,itnayirA  ,.atiG .N .7102 .ucuC .S nad  paleK tibiB nahubmutreP snopseR  a
 lasA kinagrO kupuP nairebmeP padahret ).qcaJ sisneeniug siealE( tiwaS
 .KPN kumejaM kupuP nad tiwaS apaleK hapeleP  ,arutlukirgA lanruJ
 ;)2(82  46 - .76  
 
 gnay tiwaS apaleK tibiB nahubmutreP .6102.dammahuM .A nad ,.M ,adnanrA
 nagned sopmokohcirT irebid .amatU natibibmeP adap adebreB isneukerF  
J  lanru O  eniln M awsisaha  ,atrepaF 1 ;)2(3 - .51  
 
 hanaT orkaM araH nagnudnaK .6102 .higaraS .R nad ,.anilvoN .H ,.E ,itnayrA
  sopmoK nairebmeP adap tubmaG  ataniP allozA  adebreB sisoD nagned
 treP padahreT aynhuragneP nad ( gnukgnaK namanaT nahubmu  aemopI
  snatpeR  .)rioP igolonketorgA lanruJ 13 ;)2(6 , - .83  
 
102 .uaiR isnivorP kitsitatS tasuP nadaB 7  . akgnA malaD uaiR .urabnakeP .  
 
 .tiwaS apaleK hineB satilibaiV utneneP rotkaF .1991 .M ,inariahC SKKP nitelluB  ,
17 ;)2( 2 - .67  
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,.J.M ,latnA ,.G ,araheU ,.T ,nallelCcM ,.L .J ,kineeD   .)0102( .S ,llebpmaC
 rettam elitalov laocrahC  negortin lios dna htworg tnalp secneulfni tnetnoc  
  .snoitamrofsnart 47 ,.J .mA .coS .icS lioS  ;)4( 9521 - .0721  
 5110.9002jasss/6312.01:iod//:ptth  
 
 .2991 .I .M ,ayajiwamrahD  hanaT itileneP igab iroeT rasaD :hanaT isakifisalK
aisenodnI id naitileneP naanaskaleP nad  ,sserP ytisrevinU adaM hajdaG .
.atrakaygoY  
 
bekreP saniD .urabnakeP .nanubekreP kitsitats ataD .7102 .uaiR isniporP nanu  
 
 .8002 .Y ,izuaF  ,habmiL nad lisaH nataafnameP ,ayaD iduB : tiwaS apaleK
 narasameP nad ahasU sisilanA .ayadawS rabeneP :atrakaJ .42 nakateC .  
 
.9002 .A ,inaG   rahcoiB itayaH gnarA isnetoP  igolonkeT nenopmoK iagabes
.nainatreP nahaL sativitkudorP nakiabreP   lanruJ  ,nagnaP namanaT ketpI
33 ;)1(4 - .84  
 
 .6102 .nawaW nad ,.namriwidA ,.ilazuG  ukaB nahabreB rahcoiB naanugneP
  apaleK amatU natibibmeP adap tiwaS hapeleP nad apaleK gnurupmeT
 ( tiwaS  sisneeniug siealE tubmaG muideM id ).qcaJ  . ,porT ketorgA lanruJ  
 55 ;)2(5 - .16  
 
.5002 .A.K ,haifanaH  rasaD - hanaT umlI rasaD 1 isidE . -  .sreP ilawajaR :atrakaJ .5
 .adasreP odnifargajaR .TP  
 
.7002 .A ,aysmI  N isartnesnoK -  naanreceK nad gnireK nahaB naanreceK ,ainomA
 araceS isainomA lisaH tiwaS hapeleP kinagrO nahaB nI - ortiv  .  gnidisorP
rogoBrenireteV nad nakanreteP igolonkeT lanoisaN ranimeS 111 , - .411  
 
 ialedeK lisaH nad nahubmutreP napaggnaT .5002 .D ,onotsaK t matiH  padahre
 uP naanuggneP d kinagrO kup ( maiS amluG adisitsepoiB na  anealomorhC
 atarodO )  .  ,nainatreP umlI lanruJ 301 ;)2(21 - .611  
 
 ,.A ,nawainruK   .H iduB  ,.  .B ahdeM ,.   nad  .T.Y onoyteS  .6102 .  huragneP
  naanuggneP  rahcoiB  p  padahreT manaT aideM ada  tibiB nahubmutreP
 ubeT namanaT  (  murahccaS o  muraniciff ).L .  ,namanaT iskudorP lanruJ 4
 351 ;)2( - .061  
 
 .6102 .E.M ,amusuK  sopmoK nairebmeP satifitkefE  ps amredohcirT  padahreT
( airateS tupmuR lisaH nad nahubmutreP atalehcaps airateS .)   umlI lanruJ
 inaweH akiporT 67 ;)2(5 , - .18  
 
.0002 .B ,natikaL  rasaD - .nahubmuT sigoloisiF rasaD   .adasreP odnifargajaR .TP
.atrakaJ  
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 no stceffe rahcoiB .9002 .nnamheL .J dna ,einwoD .A ,renietS .C ,.J ,rojaM
  rof rahcoiB ,)sde( hpesoJ .S dna nnamheL .J :nI .gnihcael tneirtun
  .tnemeganam latnemnorivne rehsilbup nacshtraE  , 172 - .782  
 
 .4102 .N ,kilaM otolibmaS namanaT iggniT nahubmutreP  (  sihpargordnA
 atalucinaP kupuP nairebmeP lisaH )sseN .  d  irahataM ayahaC satisnetnI na
 adebreB gnaY  .  ,sonketorgA lanruJ )3(4 981 ; - .391  
 .8002.nugnameS .H nad .S ,ojrekeosneognaM Ma  apaleK sinsibirgA nemejan
 tiwaS .atrakaygoY .sserp adaM hajaG satisrevinU .  .lah 506  
 
tafiS nahabureP .6002 .S ,anaidraM -  natuH isrevnoK nataigeK adap hanaT tafiS
.tiwaS apaleK nanubekreP idajneM tubmaG awaR malA  ispirkS  satlukaF .
.rogoB nainatreP tutitsnI ,nanatuheK  
 
itayahruN ,.D ,iA ,.otnuyhaW ,.itnagsaM ,.   nad itawimhcaR .Y  .4102 .
 id isadargedreT tubmaG nahaL nataafnameP isnetoP nad kitsiretkaraK
 .uaiR isnivorP ,nahaL ayadrebmuS lanruJ  95 ;)1(8 - .66  
 
kijttaM , A.A  nad . ayajatremuS , I.  .6002 .M  naabocreP nagnacnareP d  nagne
 BATINIM nad SAS isakilpA ek dE . -  .sserP BPI :rogoB .3  
 
 .3102 .H ,idE nad idrafuS ,.anaidrawaM  nad rahcoiB udiseR huragneP
  nad hanaT aimiK tafiS ,negortiN akimaniD padahreT KPN nakupumeP
  lisaH ( idaP namanaT  avitas azyrO  .agiteK manaT misuM ).L  lanruJ
 ,nahaL ayadrebmuS nemejanaM  552 ;)3(2 - .062  
 
tafiS sisilanA .0102.anaidsuR .O nad ,rusnaM .I ,nawardnI .A ,.N itawadniM -  tafis
  nakageT hawaB id hanaT  .natuH namanaT lanruJ .sidnargoru sutilpacuE
 (3  ;)1 31 - .22  
 
 .6102 .S.M ,rinuM  ialedeK namanaT K,P,N araH rusnU nagnarukeK isakifisalK
  nuaD rutiF nakrasadreB nauriT farayS nagniraJ nakanuggneM  . .siseT  
 irtsudnI igolonkeT satlukaF  , rebmepoN hulupeS igolonkeT tutitsnI  
 ayabaruS . 
 
 huragneP .0102 .K ,asiN  aimiK tafiS padahreT rahcoiB nad KPN nakupumeP
.hawaS idaP namanaT lisaH nad araH napareS ,hanaT  siseT  satlukaF .
.ulauK haiyS satisrevinU ,nainatreP  
 
surdtiwA ,.A.A ,reoN ,.   nad namsU .M  .4102 .  irad fitkA nobraK nataubmeP
  nakanuggneM tiwaS apaleK hapeleP H rotavitkA 2 .nebrosdA iagabeS O
 awsisahaM enilnO lanruJ   ,APIMF 24 ;)2(1 - .74  
 
 .8002 .I ,nahaP tiwaS apaleK pakgneL naudnaP .ayadawS rabeneP : atrakaJ .  
 
 .0102 .I ,nahaP  uluH irad sinsibirgA nemejanaM tiwaS apaleK pakgneL naudnaP
riliH aggniH . : atrakaJ  .lah 214 .ayadawS rabeneP  
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 ,.Y ,oytesarP  .4102 .hisgninaytsiluS .N nad,.okimtajD .H  isanibmoK huragneP
 d ukaB nahaB padahreT rahcoiB sisoD na   hanaT akisiF tafiS nahabureP
 p narisaP ( gnugaJ namanaT ada  syaM aeZ ).L  .  haimlI alakreB lanruJ
  ,nainatreP )1(1  ; 1- .5  
 
 .3002 .)SKPP( tiwaS apaleK naitileneP tasuP  ukaB lanoisarepO rudesorP
tiwaS apaleK natibibmeP .nadeM .  
 
 .4102 .)SKPP( tiwaS apaleK naitileneP tasuP apaleK natibibmeP sinkeT kujnuteP  
.nadeM .tiwaS  
 
 .1002 .B ,kugkugajdaR  nad nahalasamreP fitkepsreP  naalolegneP ispesnoK
natujnalekreB nainatreP kutnu akiporT tubmag nahaL  otadiP .
 satisrevinU nainatreP satlukaF adap raseB uruG natabaJ nahukugneP
.atrakaygoY .adaM hajdaG  
 
 CCL tsobmoG .2102 .gnurunaM .E.M.G dna ,.anreopmaS ,.R.T ,ebmaR  anucuM
ataetcarb  dna   liO fo thworG ehT no noitacilppA rezilitreF telbaT KPN
( sgnildeeS mlaP sisneeniug siealE   .yresruN niaM ehT ni )qcaJ  lanruJ
,naitileneP  1 ;)1(1 - .31  
 ,.F.A ,ajdmaR  ,.hariM .H  irad fitkA nobraK nataubmeP .8002 .idnaH oJ nad
( apaleK hapeleP areficun sucoC .)   ,aimiK kinkeT lanruJ 1 ;)51(2 - .8  
 
 .2102 .S ,inimtaR  kutnu tubmaG nahaL naalolegneP nad kitsiretkaraK
.nainatreP nagnabmegneP   ,lamitpobuS nahaL lanruJ 791 ;)2(1 - .602  
 
 .0102 .S ,azsiR aisenodnI tiwaS apaleK nanubekreP napeD asaM  atrakaygoY .
: )DI(  .suisinaK tibreneP  
 
 .2102 .namrakuS nad S ,gnutiR  nahaL niauseseK :aisenodnI tubmaG nahaL
nainatreP kutnU tubmaG .nainatreP nagnabmegneP nad naitileneP nadaB .  
 
.tubmaG hanaT irad fitkA nobraK nataubmeP .1102.inaS  aimiK kinkeT lanruJ  ,
004 ;)2(5 - .604  
 
 ,itnaS S.S .  .8002  kinagrO riaC kupuP kutnU maliN habmiL nataafnameP naijaK
 .isatnemreF sesorP nagned  aimiK kinkeT lanruJ 071 ;)2(2 , - .571  
 
 .7102 .P.L ,itnaS  kutnU tiwaS apaleK gnakgnaC lasA rahcoiB nataafnameP
  araH napareS naktakgnineM d  nobraK isartseukeS na p  hanaT aideM ada
  stludulpaH cihtiL d tiwaS apaleK natibibmeP i  . milkI nad hanaT lanruJ ,  
 (14 1  ;) 9- 61 . 
 
 gnarA utuM padahreT gnarA nataubmeP araC aparebeB .5002 .N ,higaraS
  .apaleK ispirkS . .uaiR satisrevinU ,nainatreP satlukaF  
  
.5991 .nagneoleoP .Z nad ,.S ,gnadnE ,.P ,rimA ,.H.H ,rageriS   nagnaluggnaneP
  .tiwaS apaleK adaP nagnirekeK ,SKPP atraW lanruJ  9 ;)1(3 - .31  
 03  
nad .H.H ,ognirogniriS  .liriahC .S.A   padahreT gnarA isakilpA huragneP .1102
  lawA nahubmutreP  anatnoM ailehciM  tafiS nahabureP nad emulB
 epiT adaP hanaT narubuseK   .losotaL hanaT  nad natuH naitileneP lanruJ
  ,isavresnoK 56 ;)1(8 - .58  
 
ontiruG .B nad .M.S lupmotiS  .5991 . namanaT nahubmutreP sisilanA MGU . -
 .atrakaygoY .sserP  
 tubmaG nagnatameK takgniT naropaL :hanaT umlI naropaL .2102 .R ,itkabuS
 .ayaR akgnalaP satisrevinU ,nainatreP satlukaF .marB pakgneL
moc.topsgolb.itkabusair//:ptth . .)31:32( 3102 teraM 20 laggnat seskaiD  
 
rduS  .5102 .taja hanaT narubuseK araH rusnU nagnudnaK  satisrevinU tibreneP .
 .gnupmaL  .lah 852 ,gnupmaL  
 
 hataP .8991 .D.W ,onoyiguS P  hapele K  apale S  .tiwa SKPP atraW lanruJ  ;)2(6 , 55 -
.16  
 
 kutnU hanaT nemednamA nahaB iagabeS rahcoiB nataafnameP .1102 .onotrakuS
 gnugaJ namanaT negortiN nad riA naanuggneP isneisifE naktakgnineM
( syam aeZ  .aratU kobmoL gnireK nahaL id ) isatresiD  ,nainatreP satlukaF .
.ayajiwarB satisrevinU  
 
 namanaT nahubmutreP nad hanaT aimiK tafiS nahabureP .3102 .M ,inayruS
( misiaC  aecnuj acissarB ).L   adaP rahcoiB nairebmeP tabikA liospoT   nad
liosbuS  .lositlU  ispirkS . .gnupmaL satisrevinU ,nainatreP satlukaF  
 
 .5102 .nidunimrA .T.A nad ,.anaskO ,.idnasuS  hanaT akisiF tafiS sisilanA
 p tubmaG  tubmaG natuH ada d  rapmaK netapubaK gnabmaT natamaceK i
 uaiR isnivorP igolonketorgA lanruJ . 32 ;)2(5 , -  .82  
 
 .1102 .awedardnI .D nad ,.qeiddihS .F.D ,.ordneH .B ,.D ,itawsuS  tafiS isakifitnedI
 netapubaK iiI ayaJ uasaR tubmaG nahaL kisiF   kutnU ayaR ubuK
 gnugaJ nagnabmegneP . kinkeT lanruJ  LDSP & nanubekreP , 13 ;1 - .04  
 
.8002 .M .M ,ojdetuS  nakupumeP nad kupuP  931.atrakaJ .atpiC akeniR tibreneP .
 .lah  
 
 .7002 .D.E ,irtifhayS ( tiwaS apaleK tibiB nahubmutreP siealE   sisneeniuG  )qcaJ
 d tabikA amatU natibibmeP i  d isartnesnoK naadebreP isneukerF na  
  kupuP nairebmeP riaC pakgneleP  .  .ispirkS  satisrevinU ,nainatreP satlukaF
 .ulukgneB  
 
 ,.S ,nanubmaT  ,.gnabmaB .S .otnayadnaH ,E nad   .4102  nahaB isakilpA huragneP
 hanaT malaD P naaidesreteK padahreT rahcoiB nad rageS kinagrO
nataleS gnalaM gnireK nahaLid .  ayadrebmuS nad hanaT lanruJ
,nahaL 58 ;)1(1 - .29  
 
 
 13  
.8002 .B ,omotU  sipaL adap adareB gnay tubmaG hanaT adap isgnuF isarolpskE  
  kirpaS nad kimeH ,kirbeF nad  . akinU aideM 9 ;)4(37 , - .31  
 
 ,omotU keitiT .I nad ,.H.W  araH naalolegneP kutnu rahcoiB .6102 . negortiN  .
 ,aisenodnI rahcoiB isaisosA lanoisaN ranimeS gnidisorP 1- .11  
 
 .8102 .haysnamreH nad ,.oytesarP ,.kuruhinamiS .M.B ,.F ,uwuraW  nahubmutreP
 d tiwaS apaleK tibiB  i erP -  yresruN  nad manaT aideM isisopmoK nagned
  isartnesnoK   riaC kupuP  atanniP allozA adebreB  . umlI lanruJ -  umlI
  ,aisenodnI nainatreP 7 ;)1(02 - .21  
 
.6102 .D.M.M ,itutsaidiW   ayaiB taafnaM sisilanA  rahcoiB  nainatreP nahaL id
 .ekuareM netapubaK id inateP natapadneP naktakgnineM kutnU   lanruJ
 ,nanatuheK imonokE nad laisoS naitileneP  531 ;)2(32 - .341  
 
ajajdiW .A , I .P. fo citsiretcarahc lacimehc dna lacisyhP .8891 .G   fo lios taep
  .aisenodnI J DRAI , 95 ;01 - .46  
 
.7102 .F.A ,amatariW  ( tiwaS apaleK namanaT tibiB nahubmutreP  siealE
sisneeniug  ( kodnoG gnecE sopmoK nairebmeP nagned )qcaJ ainrohciE  
sepissarc  pahaT adap )  yresrun erP .tubmaG aideM id  ispirkS .  satlukaF
 misaK firayS natluS iregeN malsI satisrevinU ,nakanreteP nad nainatreP
.uaiR  
 .4102 .S ,itainuY  tiwaS apaleK nuaD hapeleP nasopmogneP d  nagne
 atreS adebreB resopmokedoiB .naroilemA iagabeS aynnataafnameP  
ispirkS .  ,arutlukitroH nad imonorgA idutS margorP  nainatreP tutitsnI
.rogoB  
 
suY ivE .S nad .S ,adnaiduR ,.M , fu  .3102 .  tiwaS apaleK hapeleP nataafnameP
 ( sisneneug  siealE .qcaJ ) .gnarA tekirB nataubmeP ukaB nahaB iagabeS
 lanruJ  nanatuheK 1 ; - .7  
 
.7102 .F.M ,ynalyaZ   udiseR huragneP  rahcoiB  aimiK tafiS aparebeB padahreT
 ( gnugaJ namanaT nahubmutreP nad hanaT  syam aeZ ).L   hanaT adaP
  lositlU  eK manaT misuM -4  . ispirkS  satisrevinU ,nainatreP satlukaF  .
 .gnupmaL  
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.2 naripmaL  naitileneP tuoyaL  
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 naripmaL 4. rahcoiB araH rusnU nagnudnaK  
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11 naripmaL kifarG .  tibiB iggniT natamagneP   
 
 
 
 
 
 
 
 
 
 
0
5
01
51
02
52
03
)1( 0D )2( 0D )3( 0D
2 uggniM
4 uggniM
6 uggniM
8 uggniM
01 uggniM
21 uggniM
0
5
01
51
02
52
03
)1( 1D )2( 1D )3( 3D
2 uggniM
4 uggniM
6 uggniM
8 uggniM
01 uggniM
21 uggniM
 34  
 
 
 
 
 
0
5
01
51
02
52
03
53
)1( 2D )2( 2D )3( 2D
2 uggniM
4 uggniM
6 uggniM
8 uggniM
01 uggniM
21 uggniM
0
01
02
03
04
05
06
07
08
09
001
)1( 3D )2( 3D )3( 3D
21 uggniM
01 uggniM
8 uggniM
6 uggniM
4 uggniM
2 uggniM
 44  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
5
01
51
02
52
03
)1( 4D )2( 4D )3( 4D
2 uggniM
4 uggniM
6 uggniM
8 uggniM
01 uggniM
21 uggniM
 54  
.21 naripmaL  kifarG  nuaD halmuJ natamagneP  
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kifarG .31 naripmaL  loggnoB retemaiD natamagneP  
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kifarG .41 naripmaL      gnireK tareB nad rakA hasaB tareB natamagneP  
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